Raman and Photoluminescence (PL) experiments on correlated metallic La 0.7 Sr 0.3 MnO 3 have been carried out using different excitation wavelengths as a function of temperature from 15 K to 300 K. Our data suggest a Raman mode centered at 1800 cm −1 and a PL band at 2.2 eV. The intensities of the two peaks decrease with increasing temperature. The Raman mode can be attributed to a plasmon excitation whose frequency and linewidths are consistent with the measured resistivities. The PL involves intersite electronic transitions of the manganese ions.
There is a strong exchange interaction J H (Hund's coupling) between the 3d t 2g local spin and the 3d e g conduction electron. The e g level is further split into e
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g and e
2↑
g due to the Jahn-Teller (JT) effect. The t ↑ 2g -e
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g -e
1↓
g separation is about 2 eV as calculated by Satpathy et al using the local spin density approximation 2 . The estimates of JT split e g band namely e They have proposed that in addition to DEX, there is a strong electron phonon coupling such that the slowly fluctuating local Jahn-Teller distortions localise the conduction band electrons as polarons. As temperature is lowered the effective hopping matrix element t ef f characterising the electron itineracy increases and the ratio of JT self trapping energy E JT to t ef f decreases. The JT distortion has to be dynamic because a static JT effect would cause a substantial distortion of the structure and the material would be antiferromagnetic.
Coey et al 5 have argued from the experimental magnetoresistance data that for T < T c ,the e g electrons are delocalised on an atomic scale but the spatial fluctuations in the Coulomb and spin dependent potentials tend to localise the e g electrons in wave packets larger than the Mn -Mn distance. It has also been noted 5, 6 that doped manganites are unusual metals having resistivities greater than the maximum Mott resistivity (1 to 10 mohm cm) and a very low density of states at the Fermi level 14 . We have not been able to observe Raman scattering from the phonons. This can perhaps be due to the fact that the deviations from the cubic structure (for which there are no Raman active modes) are rather small. In collision dominated regime, the Raman scattering line shape from the single particle electronic excitations is given by I(ω) ∝ (n(ω, T ) + 1)ωγ B /(ω 2 +γ 2 ), where (n(ω, T )+1) is the usual Bose Einstein factor, B is the strength of scattering and γ is the relaxation rate 10 . This Raman scattering has been observed in La 1−x Sr x TiO 3 by Tokura et al 11 . We have not been able to resolve the contribution of the electronic Raman scattering from the Rayleigh wing, presumably due to the poor surface quality of our sintered pellets.
Optical conductivity measurements on La
The spectra shown in Figs to be a plasmon with frequency ω p = 1800 cm −1 , the number density of charge carriers of effective mass m ⋆ m e can be obtained using the expression
where ǫ ∞ is the high frequency dielectric constant. Taking ǫ ∞ to be same 12 as that of also corroborates the less number of carriers deduced from ω p . Perhaps m ⋆ can be greater than 1 which will reduce the difference between the n p and n d . The least square fit with the Lorentzians yields the full width at half maximum Γ of the Raman mode to be ∼ 1400 cm −1 .
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The DC resistivity in the free electron model is ρ = m/n p e 2 τ ; where τ is the relaxation time of the carriers. Putting τ −1 = Γ, ρ can be expressed in terms of ω 2 p and Γ as ρ = 4πΓ/(ǫ ∞ ω 2 p ).
Taking Γ = 1400 cm −1 and ω p = 1800 cm −1 , we get ρ = 5.3 mohm -cm, which is remarkably close to the measured values and therefore gives confidence in our assignment of the Raman mode to be due to the plasmon. The ρ(T ) and hence Γ increases with temperature and can therefore result in substantial reduction of Raman intensities, as seen in our experiments.
The observed Raman frequency is much smaller than the estimated 4E o and hence is not likely to be associated with the transition between the JT split e g bands.
Another interesting aspect of the data shown in Figs 2 -4 is that the PL peak is also seen only in the low temperature metallic phase. The photoluminescence band is therefore linked with the excitations involving e g states at different manganese sites. The possible transitions could be between the t
1↓
g or e
1↑
g -e and thus making it difficult to have intersite transitions. The energy separations of the transitions mentioned before have not been determined so far. We can get rough estimates of these from the available band structure calculations, with the caution that the one electron band theory is not the correct picture for the strongly correlated electron systems and the local spin density approximation calculations underestimate the gaps. 
